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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus and a method 
for assembling a lengthy ink jet head having substantially many 
nozzles by accurately disposing a plurality of heads on one sub- 
carriage without measuring and correcting an error due to a 
measuring instrument or the like. 

SOLUTION: The apparatus for assembling the ink jet head comprises 
a head position regulating means for regulating the head to be 
temporarily clamped at the sub-carriage at a position in a horizontal 
direction, an image acquiring means for acquiring the image of the 
head, and a control means for detecting the position of an object 
provided at the head based on the acquired image of the head and 
controlling the regulating means so that the position of the detected 
object coincides with a target position previously stored. In this case, 
the target position is acquired based on a prototype standard for 
recording the position of the object provided at the head and stored. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the assembly technique of the ink jet head used for an ink jet 
recording apparatus, and relates to the ink jet head assembly technique which attaches two or more head sections in 
subcarriage, and assembles a long head especially. 
[0002] 

[Description of the Prior Art] High definition and high-speed processing are possible for the ink jet head recording 
device which breathes out an ink droplet to a record member selectively according to the data inputted, and obtains an 
alphabetic character or a desired image in the low noise, and it is known as a recording device which can use a cheap 
regular paper. An ink jet head recording device is used also for the industrial application objects, such as coloring of 
the filter element in manufacture of a high definition light filter, in recent years. 
[0003] 

[Problem(s) to be Solved by the Invention] It is necessary to carry out the multiple-times scan of the ink jet head, 
moving a record member in the direction of vertical scanning, in printing to some extent big data (coloring), since the 
number of nozzles prepared in the usual ink jet head is about at most 200. 

[0004] Therefore, by using the ink jet head which prepared many nozzles more, a theory top becomes possible 
[ reducing the count of a scan ], and becomes possible [ performing printing (coloring) processing at a high speed ]. 
[0005] However, forming many nozzles with a precision sufficient on one ink jet head has actually the problem of 
being very difficult. 

[0006] It is possible to realize the ink jet head of the long picture substantially equipped with many nozzles, arranging 
two or more usual ink jet heads which do not have so many nozzles on one subcarriage on the other hand. In order to 
assemble two or more ink jet heads with a sufficient precision, it is needed that the guide part which positions each 
head section is highly precise. 

[0007] However, when assembly equipment is moved, an error will occur in a horizontal location under the effect of 
pitching which a variation rate produces in the guide section for positioning, and the guide section of equipment has 
from the first by distortion of the whole equipment etc., and yawing. Although it can measure with a measuring 
instrument and can also amend, supposing it must carry in a measuring instrument whenever such an error moves 
assembly equipment, and it must amend, it is dramatically inconvenient and is large. [ of a user's burden ] 
[0008] Then, without measuring and amending an error with a measuring instrument etc., this invention arranges two 
or more head sections with a precision sufficient on one subcarriage, and aims at offering the technique which 
assembles the ink jet head of the long picture substantially equipped with many nozzles. 
[0009] 

[Means for Solving the Problem] A head section positioning means to adjust the horizontal location of the head section 
by which it was tacking carried out of the ink jet head assembly equipment of this invention to subcarriage, So that the 
location of the object prepared in the head section concerned based on an image acquisition means to acquire the image 
of the head section, and said acquired image of the head section may be detected and it may be in agreement with the 
target position where the location of said detected object is memorized beforehand It is characterized by having the 
control means which controls said head section positioning means. Said target position is acquired and memorized 
based on the prototype which recorded the location of the object prepared in the head section. 
[0010] As for said object, it is desirable that it is a nozzle hole, and as for said control means, it is desirable to control 
said head section positioning means so that the target position of at least two different objects may be memorized as 
said target position and it may be in agreement with the target position where the location of two different objects 
corresponds, respectively. 
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[001 1] The migration means to which the installation base in which subcarriage was attached is moved further suitably, 
It has a subcarriage positioning means to adjust the horizontal location of said installation base. Said image acquisition 
means It is constituted so that the image of subcarriage may be acquired. Furthermore, said control means Furthermore, 
the location of the 2nd object prepared in the subcarriage concerned based on the image of said acquired subcarriage is 
detected, and said subcarriage positioning means is controlled in agreement with the 2nd target position where the 
location of said 2nd detected object is memorized beforehand. Said 2nd target position is acquired and memorized 
based on the prototype which recorded the location of the 2nd object prepared in subcarriage. 
[0012] As for said 2nd object, it is desirable that it is a subcarriage mounting pin hole. Moreover, said control means 
The target position of 2nd at least two different object is memorized as said 2nd target position. So that it may be made 
in agreement with the 2nd target position which corresponds about one side between the 2nd two different object and 
the direction of the straight line which ties said 2nd two different object, and the direction of the straight line which 
connects the 2nd two corresponding target position may be in agreement further It is desirable to control said 
subcarriage positioning means. 

[0013] The process to which the ink jet assembly approach of this invention carries out [ tacking ] of the head section 
to subcarriage, It is based on the process which acquires the image of the head section by which it was tacking carried 
out to subcarriage, and said acquired image of the head section. It is characterized by having the process which adjusts 
the horizontal location of the head section concerned so that the location of the object prepared in the head section 
concerned may be detected and it may be in agreement with the target position where the location of said detected 
object is memorized beforehand. Furthermore, it is desirable to have the process acquired and memorized based on the 
prototype which recorded the location of an object in which said target position was established by the head section. 
[0014] As for said object, it is desirable that it is a nozzle hole, and as for said process to adjust, it is desirable to adjust 
the horizontal location of the head section so that it may be in agreement with the target position where at least two 
different objects correspond, respectively. 

[0015] Suitably, further, it has the subcarriage adjustment process of adjusting the horizontal location of said 
subcarriage so that the location of the 2nd object prepared in the subcarriage concerned based on the process which 
acquires the image of subcarriage, and said acquired image of subcarriage may be detected and it may be in agreement 
with the 2nd target position where the location of said 2nd detected object is memorized beforehand. As for said 2nd 
object, it is desirable that it is a subcarriage mounting pin hole. 

[0016] Or at least two locations of the process which acquires the image of subcarriage, and the 2nd object prepared in 
the subcarriage concerned based on said acquired image of subcarriage are detected further. So that it may be made in 
agreement with the 2nd target position beforehand memorized about one of said 2nd detected objects and the direction 
of the straight line which ties said 2nd two detected object, and the direction of the straight line which connects the 2nd 
two corresponding target position may be in agreement It has the subcarriage adjustment process of adjusting the 
horizontal location of said subcarriage. As for said 2nd object, it is desirable that it is a subcarriage mounting pin hole. 
[0017] Furthermore, it is desirable to have the process acquired and memorized based on the prototype which recorded 
the location of the 2nd object in which said 2nd target position was established by subcarriage. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to 
drawing. 

(Configuration of an ink jet head) First, the configuration of the ink jet head assembled by this invention is explained. 
[0019] Drawing 1 is the perspective view of an ink jet head. As shown in drawing, the ink jet head 1 is equipped with 
two or more head sections 100 and subcarriage 101 of the same structure, and each head section 100 is arranged in the 
shape of a straight line along the die-length direction of the subcarriage 101 so that the nozzle train 200 prepared in the 
head section may be located in a line on the same straight line about the total head section. 
[0020] The perspective view in which drawing 2 (a) shows the appearance structure of the head section 100, and 
drawing 2 (b) are the top views which looked at the head section 100 from the upper part. The head section 100 was 
formed united with the base 201 with which the nozzle train 200 with which a nozzle hole is located in a line in the 
shape of a straight line was established, the wing 202 which uses in case it is prepared in the side face of the base 
section 201 and the head section 100 is fixed to the subcarriage 101, and the base section 201, and is equipped with the 
1st pin 204 which has the datum level 2031-2033 for securing the level nature to the subcarriage 101 of the head 
section 100. Although what is necessary is just to define the number of nozzle trains, and the number of nozzle holes 
per train according to a design, in this example, the number of nozzle trains makes 180 pieces the number of nozzle 
holes per two trains and train. 

[0021] In addition, although not shown by a diagram, the base 201 is caudad attached for the signal input part which 
the head section 100 is equipped with the configuration which the usual ink jet head besides the above-mentioned 
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configuration has, for example, receives a regurgitation timing signal etc., the filter section for removing the foreign 
matter in an ink droplet, etc. 

[0022] The perspective view in which drawing 3 (a) shows the appearance structure of the subcarriage 101, the top 
view where drawing 3 (b) looked at the subcarriage 101 from the upper part, the top view where drawing 3 (c) looked 
at the subcarriage 101 from the lower part, and drawing 3 (d) are the side elevations of the subcarriage 101. The 
insertion hole 205 which penetrated the subcarriage 101 up and down is formed in the shape of a straight line along 
with the longitudinal direction. As an insertion hole 205, die width of face 207 of abbreviation of opening is in extent 
which can insert the base section 201 by carrying out at the width of face 206 of the base section 201, and serves as 
magnitude. 

[0023] The 2nd pin 209 which has the criteria receptacle sides 2081-2083 is laid under the periphery section which met 
opening of the subcarriage 101 corresponding to the location of datum level 2031-2033. This 2nd pin 209 is formed so 
that the criteria receptacle sides 2081-2083 may carry out on a horizontal and the same flat surface to the subcarriage 
101 in a location. Moreover, the mounting pin hole 213 used in case the subcarriage 101 is attached in ink jet head 
assembly equipment is formed in said periphery section. 

[0024] The sectional view where drawing 4 (a) expanded the sectional view of the 2nd whole pin 209, and (b) 
expanded a part for a criteria receptacle surface part, and (c) are the top views seen from the criteria receptacle side 
side. As shown in drawing, the breakthrough 210 for pouring adhesives into the 2nd pin 209 is formed. Moreover, the 
slot 21 1 for adhesives to flow in the criteria receptacle sides 2081-2083 is formed in the direction in every direction. 
The include angle 212 of a slot 21 1 is made into 60 degrees **1 degree. 

(Outline of the ink jet head assembly approach) The ink jet head assembly approach of this invention The tacking 
process which roughly divides and carries out [ tacking ] of the head section to subcarriage as shown in drawing 5 (step 
S10), The head section is fixed with the positioning process (step S20) and adhesives which position the head section 
with ink jet head assembly equipment, and a three-stage called the last fixed process (step S30) of performing the last 
immobilization with a screw performs. Hereafter, a tacking process and the last fixed process are explained, and a 
positioning process is explained with the explanation about the ink jet head assembly equipment of this invention. 
(Tacking process: Step S10) Each head section 100 is inserted in the insertion hole 205 of the subcarriage 101 from a 
lower part so that datum planes 2031, 2032, and 2032 may contact the criteria receptacle sides 2081, 2082, and 2083 of 
the subcarriage 101. And after the datum plane has contacted, in a wing 202, it is tacking carried out of the head 
section 100 to the subcarriage 101 with a screw. In the condition of having been tacking carried out, a screw is 
tightened to extent from which the head section 100 does not separate from the SABUYA carriage 101, it is in the 
condition that the datum plane of the head section 100 is in contact with the subcarriage 101 with the spring from the 
lower part of the head section 100, and the head section 100 is in the condition that it can move gently with the 
horizontal degree of freedom of about **0.5mm to the subcarriage 101. By inserting in the mounting pin on the 
subcarriage installation base of the ink jet head assembly equipment of this invention the mounting pin hole 213 
prepared in the subcarriage 101, the subcarriage 101 with which it was tacking carried out of the head section 100 is in 
the rough-positioned condition, and is attached in assembly equipment. 

(The last fixed process: Step S30) After positioning is made by high degree of accuracy with assembly equipment, 
adhesives are poured in from a criteria receptacle side and reverse side to the 2nd pin 209 of each head section 100. As 
a result of supplying adhesives to a slot 211 through a breakthrough 210, each head section 100 will be fixed to the 
subcarriage 101 by adhesives. Then, in a wing 202, the last immobilization of the head section 100 is carried out with a 
screw at the subcarriage 101. 

[0025] If it is going to carry out the last immobilization of the head section with a screw suddenly, without fixing with 
adhesives, the condition of the torque of a screw bundle having got across to the head section, and having moved and 
positioned may change. Then, it is desirable to once fix with adhesives and to carry out the last immobilization with a 
screw after that. Moreover, it may be made to carry out the last immobilization only with adhesives rather than carries 
out the last immobilization with a screw in this case. 

(Explanation of ink jet head assembly equipment) Drawing 6 is the block diagram showing the configuration of the ink 
jet assembly equipment of this invention. As shown in drawing, ink jet assembly equipment 2 is equipped with the 
head section positioning means 1 1, the image acquisition means 12, a control means 13 and the migration means 14, 
the subcarriage positioning means 15, and the installation base 16. 

[0026] Based on the input from a control means 13, the head section positioning means 1 1 is constituted by the head 
section 100 by which it was tacking carried out to the subcarriage 101 so that the horizontal location can be adjusted. It 
has drives, such as a motor for specifically moving the chuck for a head clamp, and the chuck for a head clamp in the 
direction of X, the direction of Y, and the direction of theta. In addition, it may replace with drives, such as a motor, 
and you may constitute so that it may have the adjustment device in which a location can be adjusted by making 
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actuation of a user into an external input. 

[0027] As shown in drawin g 7 (a), the chuck 30 for a head clamp is constituted so that the head section 100 may be 
contacted by the line part 3 1 currently formed in the back from this side in drawing at the line. When it constitutes so 
that a chuck 30 may contact the direct head section 100 as shown in drawing 7 (b), it is difficult for the inclination of a 
chuck 30 to get across to the head section 100 directly, and to maintain the head section 100 at parallel. On the other 
hand, when it constitutes so that it may contact by the line part 3 1 as shown in drawing 7 (a), there is no such thing and 
it becomes easy to maintain the head section 100 at parallel. 

[0028] Based on the input from a control means 13, the subcarriage positioning means 15 is constituted by the 
installation base 16 in which the subcarriage 101 is attached so that the horizontal location can be adjusted. It has 
drives, such as a motor for specifically moving said installation base in the direction of X, the direction of Y, and the 
direction of theta. In addition, it may replace with drives, such as a motor, and you may constitute so that it may have 
the adjustment device in which a location can be adjusted by making actuation of a user into an external input. 
[0029] The migration means 14 is equipped with the migration section 140, the positioning table 141, and drives, such 
as a motor, or the adjustment device (not shown) by hand control. Based on the input from a control means 13, by 
moving the migration section 140 to the subcarriage longitudinal direction 20 along with the positioning table 141, the 
migration means 14 is constituted so that can straight-line-move and the installation base 16 can be stopped in the 
predetermined range. 

[0030] By receiving an image acquisition signal from a control means 13, the image acquisition means 12 is 
constituted so that the flat-surface image from the upper part can be acquired and memorized about the head section 
100 or the subcarriage 101, and specifically, it is equipped with the optical image section whose resolution is about 1 
micrometer per pixel. 

[0031] The control means 13 is constituted so that a positioning process can be performed, and physically, the 
dedication-ized system or a general-purpose information processor can realize it. For example, in the information 
processor of a general configuration of having had the operation means and the storage means, a control means 13 is 
realizable by starting the software which specified actuation of the following positioning processes. 
(Positioning process: Step S20) Actuation of the control means 13 which performs a positioning process is hereafter 
explained using drawing 8 and drawing 9 . 

[0032] First, positioning of the subcarriage 101 is performed ( drawin g 8 ). 

[0033] A control means 13 sends out a signal to the migration means 14, moves the migration section 140 to the 
starting position on the positioning table 141, and is stopped (step S201). Said starting position is set as the location 
where the image acquisition means 12 can picturize the predetermined object on the subcarriage 101. Here, although it 
is prepared in the subcarriage 101, and it may be what kind of thing as long as location detection is possible for said 
predetermined object on an image, below, it explains the case where an object is made into a mounting pin hole. In 
addition, when the migration means 14 has composition equipped only with the adjustment device by hand control, 
signal sending out from a control means 13 will not be performed, but an adjustment device will be operated by the 
user. 

[0034] Next, a control means 13 sends out an image acquisition signal to the image acquisition means 12, and makes 
the image of the subcarriage 101 acquire. And the image of the acquired subcarriage 101 is read and the location of a 
mounting pin hole is detected on said image (step S202). 

[0035] Although the various image-processing technique can be used as the approach of detection, the location (for 
example, X of the center position of a mounting pin hole, a Y coordinate) of a mounting pin hole is detectable by 
preparing the template image of a mounting pin hole part beforehand, for example, and performing template matching 
to this template image and said image. 

[0036] A control means 13 has acquired and memorized the target position of a mounting pin hole beforehand, before 
performing assembly of an ink jet head. The target position of this mounting pin hole is acquirable by performing the 
target-position acquisition process mentioned later. 

[0037] A control means 13 sends out and drives a signal to the drive of the subcarriage positioning means 15, moves 
the installation base 16, and performs positioning so that said mounting pin hole target position and said detected 
location of a mounting pin hole may be in agreement (step S203). 

[0038] Then, a control means 13 sends out an image acquisition signal to the image acquisition means 12, makes the 
image of subcarriage acquire again, and detects the location of a mounting pin hole on said image (step S204). And the 
range difference of said mounting pin hole target position and said location of the detected mounting pin hole is 
computed, and when this range difference is restored to the predetermined range, positioning is ended about the 
subcarriage 101. When not settled, the above-mentioned processing is repeated (step S205). 

[0039] While memorizing at least two target positions of a mounting pin hole, you may make it detect two mounting 
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pin holes which correspond on said image in a control means 13 here. The conceptual diagram of the positioning 
approach at the time of detecting two mounting pin holes 40 and 41 to drawing 10 is shown. Drawing 10 (a) is in the 
condition before positioning. The direction of the straight line 44 which first connects two detected mounting pin holes, 
and the direction of the straight line 45 which connects two target positions of a mounting pin hole are made in 
agreement ( drawing 10 (b)). Next, it positions so that it may be in agreement with a target position 42 about 40 on the 
other hand among the detected mounting pin holes ( drawing 10 (c)). Thereby, not only the parallel displacement in the 
level surface but positioning by the rotation in the level surface can be performed. In addition, a pin hole 41 and the 
corresponding target position 43 are not necessarily in agreement with the error based on process tolerance at this time. 

[0040] In addition, when the subcarriage positioning means 15 is equipped with the adjustment means by actuation of a 

user, a control means 13 may show a user the difference information on said mounting pin hole target position and said 

location of the detected installation pin hole, and it may constitute it so that the subcarriage positioning means 1 5 may 

be operated based on the difference information which requires a user and subcarriage may be positioned. 

[0041] When pitching and yawing have arisen to assembly equipment, even if the migration section 140 moves to the 

starting position on the positioning table 141, an error will arise in the location of the subcarriage on the installation 

base 16. However, like this invention, the error by pitching and yawing of assembly equipment is cancellable, after 

moving to a starting position about the location of subcarriage by adjusting the location of subcarriage so that a 

mounting pin hole may be in agreement with a target position. 

[0042] Next, positioning of the head section is performed ( drawing 9 ). 

[0043] The control means 13 has memorized spacing of the head section 100 installed on the subcarriage 101. A 
control means 13 sends out a signal to the migration means 14 based on said spacing, and it controls the migration 
means 14 so that each head section 100 installed on the subcarriage 101 carries out an abbreviation location to the 
image acquisition means 12 in a right under location (image acquisition location) (step S206). In addition, when the 
subcarriage migration means has composition equipped only with the adjustment device by hand control, signal 
sending out from a control means 13 will not be performed, but an adjustment device will be operated by the user. 
[0044] Next, a control means 13 sends out an image acquisition signal to the image acquisition means 12, and makes 
the image of the head section 100 acquire. And the image of the acquired head section 100 is read and a predetermined 
object is detected on said image (step S207). Here, although it is prepared in the head section, and it may be what kind 
of thing as long as location detection is possible for an object on an image, below, it explains the case where an object 
is used as a nozzle hole. 

[0045] Although the various image-processing technique can be used as the approach of detection, a nozzle hole site 
(for example, X of the center position of a nozzle hole, a Y coordinate) is detectable by preparing the template image 
for a nozzle hole beforehand, for example, and performing template matching to this template image and said image. 
[0046] A control means 13 has acquired and memorized the target position of a nozzle hole beforehand, before 
performing a positioning process. The target position of this nozzle hole is memorized as a relative position on the 
basis of a subcarriage mounting pin hole target position. The target position of this nozzle hole is acquirable by 
performing the target-position acquisition process mentioned later. 

[0047] A control means 13 sends out a signal to the drive of the head section positioning means 11, drives the chuck 
for a head clamp, and positions by moving the head section 100 so that the target position and said detected nozzle hole 
site of said nozzle hole may be in agreement (step S208). 

[0048] Then, a control means 13 sends out an image acquisition signal to the image acquisition means 12 again, makes 
the image of the head section 100 acquire again, and detects a nozzle hole site on said image (step S209). And when 
the range difference of the target position of said nozzle hole and said detected nozzle hole site is computed and said 
range difference is restored to the predetermined range, positioning is ended about the head section concerned and a 
positioning process is performed about the head section which has not been positioned yet. When said range difference 
is not restored to the predetermined range, the above-mentioned processing is repeated (step S210). The above process 
is performed about each head section (step S2 1 1 ). 

[0049] Here, in a control means 13, while memorizing at least two target positions of a nozzle hole, two nozzle holes 
which correspond on said image can be detected, and not only the parallel displacement in the level surface but 
positioning by the rotation in the level surface can be performed by positioning so that it may be in agreement with the 
target position which corresponds about said two detected nozzle holes. In addition, nozzle hole site adjustment may be 
performed like the positioning approach of a mounting pin hole shown in drawing 10 . 

[0050] In addition, when the head section positioning means 1 1 is equipped with the adjustment means by actuation of 
a user, a control means 13 may show a user the difference information on said target position and said detected nozzle 
hole site, and it may constitute it so that the head section positioning means 1 1 may be operated based on the difference 
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information which requires a user and the head section may be positioned. 

[0051] When pitching and yawing have arisen to assembly equipment, even if the migration means 14 moves the 
migration section 140 so that each head section may be located in a right under location (image acquisition location) to 
the image acquisition means 12, an error will arise in the location of each head section on subcarriage. However, the 
error by pitching and yawing of assembly equipment is cancellable about the location of the head section by adjusting 
the location of each head section so that a nozzle hole may be in agreement with the target position defined on the basis 
of a mounting pin hole in an image acquisition location like this invention. 

[0052] Thus, by performing a positioning process in a control means 13, horizontal positioning of the head section can 
be carried out to high degree of accuracy based on the memorized target position. 

(Acquisition process of a target position) In advance of a positioning process, a control means 13 may be constituted so 
that a target-position acquisition process may be performed. Below, a target-position acquisition process is explained. 
[0053] First, the prototype used in this process is explained. The information which shows the location of the mounting 
pin hole of the subcarriage 101 to a prototype 3 is recorded on accuracy in a submicron precision. Moreover, the 
information which shows the nozzle hole site of each head section 100 on the basis of the location of a mounting pin 
hole is recorded on accuracy in a submicron precision. One example of a prototype is shown in drawing 1 1 . As shown 
in drawing, 50 and 51 are recorded for every head section as information 40 and 41 indicate the nozzle hole site of the 
ends of a nozzle train to be as information which shows a mounting pin hole. Here, nozzle train length deserves 
spacing 52 and spacing 53 is equivalent to head section spacing. 

[0054] As information 40, 41, and 50 and the method of record of 51, how to prepare a hole, a projection, etc. in a 
mounting pin hole or a nozzle hole site can be considered, for example. It is desirable to use an ingredient with few 
structural changes to temperature [ glass ] etc. as an ingredient of a prototype. This prototype is set as the installation 
base 16 of the ink jet assembly equipment of this invention instead of subcarriage. 

[0055] A control means 13 sends out a signal to the migration means 14, moves the migration section 140 to said 
starting position on the positioning table 141, and is stopped. 

[0056] Next, a control means 13 sends out an image acquisition signal to the image acquisition means 12, and makes 
the image of a prototype acquire. And the image of the acquired prototype is read, the information which recorded the 
mounting pin hole on said image is detected, and it is memorized as a target position of a mounting pin hole. In 
addition, as the approach of detection, the same approach as mounting pin hole detection is applicable. 
[0057] Next, a control means 13 moves the migration section 140, and is stopped so that a signal may be sent out to the 
migration means 14 based on spacing of the memorized head section and the part corresponding to each head section 
recorded on the prototype may be located in a right under location (image acquisition location) to the image acquisition 
means 12. 

[0058] And a control means 13 sends out an image acquisition signal to the image acquisition means 12, and makes the 
image of the part corresponding to each head section of a prototype acquire. And the image of the part corresponding 
to the acquired head section is read, the information which recorded the nozzle hole site on said image is detected, and 
it is memorized as a target position of a nozzle hole. In addition, as the approach of detection, the same approach as 
nozzle hole detection is applicable. 

[0059] Thus, by using the prototype recorded in a submicron precision, the target position memorized to a control 
means is acquirable to accuracy. Moreover, also after moving ink jet assembly equipment, since need to carry in a 
measuring instrument and it is not necessary to amend it, a user's burden is mitigable [ a target position is easily 
acquirable using a prototype, and ]. 

(In addition to this modification) in addition, this invention can be deformed and applied to versatility, without being 
limited to each above-mentioned example For example, the number of the number of the head section installed in 
subcarriage, an object, and an object etc. can be changed according to a design. Although this example explained the 
case where two or more head sections were installed, this invention is applicable also about the case where the one 
head section is installed on subcarriage. 
[0060] 

[Effect of the Invention] Two or more head sections can be arranged with a precision sufficient on one subcarriage, 
without measuring and amending an error with a measuring instrument etc., since the error by pitching and yawing 
which were produced to assembly equipment by adjusting the horizontal position of each head section based on the 
memorized target position is cancellable according to this invention. 

[0061] Moreover, positioning of the head section can be carried out to high degree of accuracy by acquiring a target 
position based on the prototype which recorded the positional information of each head section in submicron precision. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Inkjet head assembly equipment characterized by providing the following. A head section positioning means 
to adjust the horizontal location of the head section by which it was tacking carried out to subcarriage An image 
acquisition means to acquire the image of the head section The control means which controls said head section 
positioning means to detect the location of the object prepared in the head section concerned based on the image of 
said acquired head section, and in agreement with the target position where the location of said detected object is 
memorized beforehand 

[Claim 2] Said target position is ink jet head assembly equipment according to claim 1 characterized by what is 
acquired and memorized based on the prototype which recorded the location of the object prepared in the head section. 
[Claim 3] Said control means is ink jet head assembly equipment according to claim 1 or 2 characterized by controlling 
said head section positioning means so that the target position of at least two different objects may be memorized as 
said target position and it may be in agreement with the target position where the location of two different objects 
corresponds, respectively. 

[Claim 4] Inkjet head assembly equipment given in claim 1 characterized by said object being a nozzle hole thru/or 
any 1 term of 3. 

[Claim 5] It has the following, and said image acquisition means is constituted so that the image of subcarriage may be 
acquired further. Said control means Furthermore, so that the location of the 2nd object prepared in the subcarriage 
concerned based on the image of said acquired subcarriage may be detected and it may be in agreement with the 2nd 
target position where the location of said 2nd detected object is memorized beforehand Inkjet head assembly 
equipment given in claim 1 thru/or any 1 term of 4 characterized by controlling said subcarriage positioning means. 
Furthermore, the migration means to which the installation base in which subcarriage was attached is moved A 
subcarriage positioning means to adjust the horizontal location of said installation base 

[Claim 6] Said 2nd target position is ink jet head assembly equipment according to claim 5 characterized by what is 
acquired and memorized based on the prototype which recorded the location of the 2nd object prepared in subcarriage. 
[Claim 7] Said control means has memorized the target position of 2nd at least two different object as said 2nd target 
position. So that it may be made in agreement with the 2nd target position which corresponds about one side between 
the 2nd two different object and the direction of the straight line which ties said 2nd two different object, and the 
direction of the straight line which connects the 2nd two corresponding target position may be in agreement further Ink 
jet head assembly equipment according to claim 5 or 6 characterized by controlling said subcarriage positioning means. 

[Claim 8] Inkjet head assembly equipment given in claim 5 characterized by said 2nd object being a subcarriage 
mounting pin hole thru/or any 1 term of 7. 

[Claim 9] The ink jet head assembly approach characterized by providing the following The process which carries out 
[ tacking ] of the head section to subcarriage The process which acquires the image of the head section by which it was 
tacking carried out to subcarriage The process which adjusts the horizontal location of the head section concerned so 
that the location of the object prepared in the head section concerned may be detected based on the image of said 
acquired head section and it may be in agreement with the target position where the location of said detected object is 
memorized beforehand 

[Claim 10] Furthermore, the ink jet head assembly approach according to claim 1 1 characterized by having the process 
acquired and memorized based on the prototype which recorded the location of an object in which said target position 
was established by the head section. 

[Claim 1 1] Said process to adjust is the ink jet head assembly approach according to claim 9 or 10 characterized by 
adjusting the horizontal location of the head section so that it may be in agreement with the target position where at 
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least two different objects correspond, respectively. 

[Claim 12] The ink jet head assembly approach given in claim 9 characterized by said object being a nozzle hole 
thru/or any 1 term of 1 1 . 

[Claim 13] The ink jet head assembly approach given in claim 9 thru/or any 1 term of 12 characterized by providing 
the following. Furthermore, the process which acquires the image of subcarriage The subcarriage adjustment process of 
adjusting the horizontal location of said subcarriage so that the location of the 2nd object prepared in the subcarriage 
concerned based on the image of said acquired subcarriage may be detected and it may be in agreement with the 2nd 
target position where the location of said 2nd detected object is memorized beforehand 

[Claim 14] The ink jet head assembly approach given in claim 9 thru/or any 1 term of 12 characterized by providing 
the following Furthermore, the process which acquires the image of subcarriage The direction of the straight line which 
detects at least two locations of the 2nd object prepared in the subcarriage concerned based on the image of said 
acquired subcarriage, is made in agreement with the 2nd target position beforehand memorized about one of said 2nd 
detected objects, and ties said 2nd two detected object The subcarriage adjustment process of adjusting the horizontal 
location of said subcarriage so that the direction of the straight line which connects the 2nd two corresponding target 
position may be in agreement 

[Claim 15] Furthermore, the ink jet head assembly approach according to claim 13 or 14 characterized by having the 
process acquired and memorized based on the prototype which recorded the location of the 2nd object in which said 
2nd target position was established by subcarriage. 

[Claim 16] The ink jet head assembly approach given in claim 13 characterized by said 2nd object being a subcarriage 
mounting pin hole thru/or any 1 term of 15. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view for explaining the ink jet head assembled by this invention. 
[Drawin g 2] It is drawing for explaining the head section in the ink jet head assembled by this invention. 
[Drawin g 3] It is drawing for explaining the subcarriage in the ink jet head assembled by this invention. 
[Drawin g 4] It is drawing for explaining the structure of the 2nd pin. 

[Drawing 5 ] It is drawing explaining the process of the ink jet assembly approach of this invention. 

[Drawing 6] It is the mimetic diagram showing the configuration of the ink jet head assembly equipment of this 

invention. 

[Drawing 7] It is drawing explaining the configuration of the chuck for a head clamp in a head section positioning 
means. 

[Drawing 8] It is drawing for explaining a positioning process. 
[Drawing 9] It is drawing for explaining a positioning process. 

[Drawing 10] It is the conceptual diagram of the positioning approach at the time of detecting two mounting pin holes. 
[Drawing 1 1] It is the top view showing the configuration of a prototype. 
[Description of Notations] 

1 Ink Jet Head 

2 Ink Jet Head Assembly Equipment 

3 Prototype 

1 1 Head Section Positioning Means 

12 Image Acquisition Means 

13 Control Means 

14 Migration Means 

15 SubCarriage Positioning Means 

16 Installation Base 

100 Head Section 

101 SubCarriage 
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ttfltt-f -6 (*^y^S 2 0 2), 
[0 0 3 5] fttB©*ifei: LTtti*^I«»I*ftt 

[0 0 3 6] ffiHB^ai 3te, * ^S^x* h^2/ K*> 
aMfcBJR#XS*IWT+a r Id J: 19 fc sfts-c 

[0037] mm^a 1 3 msxw i 

LTlHfoU R1^16tt^LtfiMI«r(r5 (* 
2 0 3) 0 

[0 0 3 8] MKWlSfl, 

5 Uf^s 2 04) . -tlx, weikfttf^a* 
teBtffiria«aL^#^^offiBoffiai^»m 

jx^l 0 ilco^tttBIWtj»Tt6. 
2 0 5) 0 

[0 0 3 9] MfSl 3{d*5V>r, Bltttrv 

^@«Mt'>4< it2oEttlX*3< fcfcfcfc* 
WBIiHfc±'C»rt;'r6»ft trv^«r 2 o&aj-f 6 <fc 5 le 
LTfc«fcV\ BlOle, 2oco5t#e>^4 0, 41$: 

fttf >-^2o^jg^iEi664 4^*ipjir, MK'^I 
SffiB2o^jg^iE«94 5 (^^[6] ^^-©[$^6 (121 
0(b)). ftULfcM^O5*>-*4 0 

^cov^xWffi@4 2 £-&i"5J:?t;i{mfctf>£:tT? 
(Bio (c) ) 0 dixie*!)* *Tffifci3»t5W» 

ttT5wtds-e#6. ft*>\ doe*, e^K4ikttfc 
-TZ &m&m 4 3 «^PXfSSlwS^< ± 9 #-f L 
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t>— 8W 5£l±IRbftv\ 

[0040] ft*s, *^^ir y y^ttfiw»*ai 
*--if«)»fp^j:sBi**s«r«^Tv^»^tt, mm 

#a»a»6^#UeS^T*:/*-ir y y ^ffiBWSE^S 
1 5«:*f^U-C*^ir y y itott«*»*fT 5 J: 5 le 
Sfi8LXtJ:v\ 

[004 1] JfiSSSBief y^>^s — fy^4C 

10 TV^»-§\ #»S5 14 0 j&M&fifcfc^-X/V 1411 

•ry y^ttB^»|ftJ6jftS4DTU*5. Uft»U 
W<D£ 5 |e, B*ftffiBie»ifcU*:*l^ Btf*tr>'5WSB 
SteBie-gr-f 6 <t 5 leifX*^ y y s^ftBSrBWrt" 
6d£iej:!K -tf^^r-y y y^tfcBteBILT, 
W<r> tr y**tf* 3 — f >^le J: dKHS: * * vir^-f 

[00 4 2] *|e, — > K»Ott«|«3ftStfto*t* (El 
9) . 

20 [0 0 4 3] ftU«P^Ift 1 3 14. if^^r-Y yi/^lOll 

jeKBsns^y Ktti 0 o^bih&ibbl-cv^o m - 

SraifcUU t/^rt y y^l 0 l±lcRtSixfc*^jy 
Kffll 0 0#, SHfeBtfMMSrl 2ie»LTJtTffifi (■ 
fifcStfittB) (ci&ffi@-r 5 J: 5 le. 1 4 

■fa Uf'>/s 2 0 6) 0 ft*?, mtyy^B 

1f te J: 9 ^SW^^HS e £ (eft So 
30 [004 4] Wd. ^JP^a 1 3 HH£ifr#^iS: 1 2 
lcBMft«i#«*S:aitB ^K»10 0OiU^^^# 
^^:5 0 fLX, Bt#S*tfc^y KS15 1 0 O^M^^Sg 

awBir«±tf. m*o»fc*«r*aj-r* (^x 

y/S 2 0 7) . :cx, — > KffllClR*te> 

HTio 9 Mfc±T»ttB#ffl^fBft t> <Z)T?*> Jx« ^ft t 

[0045] i,xt*m*<Dffii&mm¥m& 

IdJztK y 'X^coffiB («ttf, / Xy^(Z>*iCHftB 
OX. Y&S) S:ttffltSClt^-e#6 0 

[004 6] »J»*S 1 3 fi, ttfi*«>XS«r|ltT-f 5 
Wle, ^»yX/i/^(DBaffiBS:*»bB18UXV^. 

myx/^i«is:iiij: % tst5sstti^i 
50 [0047] mm^WL 1 3 miay x^oiiti * 
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KSBtteraSE^ai i<DWft««iw«#*»mLT^s' 

LTffcfift«>S:fr5 Ur^S 2 0 8) o 
[0 0 4 8] M»fai3tt, ML W&1&# 

fftl 2l^l¥ff!ij«Bi#«#«raiffi'LT^y KfBl O 0 

Urs//S 20 9) o ^ur, mia/x^^e 

&a**t)igr (*xs/XS 210). EUlOXSS:* 

[0049] c^x% sm»^® i 3t£*5vvr, /X/vys; 

2 o(D / XsuK\^\,^xttJ&-fZ> @ SteB £ — grr 6 
J:5fcffiBftfc*fr5£fc-C. *¥ffil:^*t5Wf»i 

fT9C<b^x*^5o 4*5. 131 otw^i-Bi^if^ott 
[0 0 50] 4*5, ^> KSM:fiP3&^& 1 1 iSa— If 

sBiai«ffi«tm«Bttmufcyx/^^{fira<o* 

T^y KiS{4fi$8&3M9: 1 1 fctftfELT— y Kffl<ofl:B 

[0051] *a^Bi-t o i/^-v>/^3 — r 

T^£»£\ SKj¥I9:1 4^, Kff^BttStff^ 
8l2I^LTSTtti (W«Sl#ttH) Cfilt^J: 

5i-, »i»i4os:»»s-&tt, mty^^i 

KffitDtfc«lwtt«gas£ Ctt^5c L*> L, 
51-, ®&&#<Sfit;r:fcv>T, yx/^^© 
LTjefc&ftSlSMMfc— &i"6J: 

\z X 5 88^& * ^ir 5 - 1 & T 1 S 0 
[0 0 5 2] r<DJ: 5Jw»J»^«l 3te*5i*TffiB»«> 

[0 0 5 3] SlUfc* #XaK3o^T/8V>5i>j^U:oV> 
XWiW-TZo m$s3\z\L -*7*-rV yi?l 0 1 eoStff 



(7) 2001-162892 

12 

T> &^y K«l 0 0<^/X/l^<O&B£^1f«ri^ 
X^^n>(7)ftgT*XfillrfE&$nTVN-5 0 0 1 1 KIR 

LX4 0&t/4 1 /X/l^JcDptf&GD/XA' 
^offifiSr^i-««t 1X5 ORtf 5 lri*-^ Kfflrt 

[00 541 4 1, 5 0, 5 1 ODKft^tt* 

io turn. ^Jx^#f>-^y X/i/jtcofikHJw. 

[0 0 5 5] »J»^« 1 3 &m^& 1 4 l^«-g-S:ai 
m U S®j35 14 0 Sr^BRfe^-X/v l 4 1 JtoafrlE 

[0 0 5 6] ffiffll^gt 1 3 fit, 1 2 

[0 0 5 7] ^(^, fflm^&l 

Ift 1 2 (r^f LtKTtti (E«iS#f4fi) tcfiB-r^J: 
[00 5 8] LX, SJffl^S 1 3 fi, 1 

X^<DffiBSrlE»Ufc«*S:ttaUs tht^X^ 

[0 0 5 9] COJ:5iw1^X^^nVOfi|ST|E»$tt 

BSrEttJwBi»-J-6-i:dS-e#5. >f^^xy 
MaftKB«:»«iLfc*-et>. lR»Sr«v^T*SlcB« 

tiz>ztte<, ffl/r^^LTjgffl-rsc^dSBrse-efc 
ft. ifltt&twMoift««, »tn-rt?i:TjM-f 

50 *HJfi«TW:, Kffi«rBB 
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[0 0 6 0] 

[0 0 6 1] *:/5*n>fj|flrt>#^3' K«tf>{fc 

[■■offimeRn] 

[01] **WlcJ:9JB*icTbixfc>f v^^ay h 
[0 2] *«MlJ:J:9a»ac-Cbixfc>f ^i?*sy b 
[0 3] ^MI-^Ofi^SfcTfeix^ V^v^s/ h 
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[0 5] M^y^v;: 

[06] *»M^>f^v?r 

[07] F«mmM&¥a\z*si-tz^y v*?^ 
[08] teB*^xa^R^-r^>fc^^0x-fc5o 

[0 9] 4fc«»fcie*RW+*fcfctf>l8^*^ 
[010] 2o(0»#tr^S:ttUiU^:»^(0, ffiB 

[0ii] aw^*irtS:»i-TOBi-e*s. 
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